Fluorometric titration of E. coli single-stranded DNA binding protein with various RNAs showed that the protein specifically and cooperatively binds to its own mRNA.
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Biotec) and RNAs were purified by phenol extraction and ethanol precipitation. The concentrations of RNA and plasraid DNA were determined with the extinction coefficients of 7,500 M-'cm-' and 6,000 M-'cnr 1 . Anti-SSB serum was prepared as in Chase et al. (15) .
Plaamid Constructions and Cell Transformations
Expression vector pNT38 contains the bacteriophage A. Pi promoter that has an EcdRJ site instead of the Bantil site of pNT26 (16) . The plasmid pN14
was constructed by cloning a 6.7 kbp EcdRl ssb fragment obtained from pDR2000 (15, 17) into the unique EcdRl site of the vector. The plasmid was shortened in two steps; first Windlll and Clal digestion followed by SI nuclease digestion of cohesive ends and ligation. Next, the resultant plasmid was further shortened to give pNI6 with the excision of EccUl Sstll fragment.
The ssb fragment from Narl site to April site was inserted into Accl and Pstl sites of the polylinker in pSP65 to get pTH2. The EccRl-Hindlll fragment from pTH2 was transferred to pSP64 to get pTH3 for anti-sense RNA ( Figure 1 ).
Lysogen DH1 (A ind*) was used for primary cloning and maintenance of plasmids carrying the Pi promoter. For SSB overproduction, HB101 harboring a control plasmid pNT204 which supplies CI857 was transfected with pN16.
Heat Induction of PL Dependent Synthesis of SSB Strain HB101 harboring pNT204 and pNI6 was grown at 30" C overnight in 0.5 1 LB medium containing 40 /u g/ml ampicillin and 15 /z g tetracycline.
Cells were centrifuged at room temperature at 10,000 xg for 6 min and resuspended in 1 1 LB containing only ampicillin. At this stage, tetracycline was omitted because it inhibited protein synthesis. Cells were further grown for 1 h and then placed in a 42* C incubator for another 2.5 h.
Preparation of SSB
The method of preparing SSB from wild-type cells (4) was modified for the overproducing strain. The frozen cell paste (10 g) was suspended in 50 ml of 50 raM Tris-HCl (pH 7.5), O.lMNaCl, 3 mM spermidine•3HC1, and 10% sucrose with the aid of an Oster Blender (Milwaukee). 10 mg of hen egg-white lysozyroe (Seikagaku Kogyo, Tokyo) and 100 mg of bovine pancreatic ribonuclease A (Sigma) were added to the homogenate and the mixture was incubated at 37 *C for 5 min. All of the following procedures were carried out at 4 *C. The lysate was centrifuged for 30 min at 18,000 xg. Proteins were precipitated from the supernatant by incubation with 12 g ammonium sulfate for 30 min and centrifugation at 20,000 xg. The pellet was washed subsequently with 2.5 ml of 20% (g/w), 1.25 1 of 20%, and 1 ml of 16% ammonium sulfate in a buffer containing 50 mM Tris-HCl (pH 7. 
Plasmid DNAs used in this study. The insert originating from E. coli chromosome is boxed and X DNA is hatched.
The ssb structural gene is also shown.
The authentic promoter (21) is present in all the plasmids. Restriction sites are denoted as A: AocI, B: BanHI, C: Cial, H: Hindlll, K: Kpnl, and S: Sstll. Parentheses denote recognition sites broken by ligation. The RN'A template for cell-free translation was synthesized in vitro.
The reaction was performed in 0.36 ml for 30 min at 37*C in the presence of 50 n g E. coli RSA polymerase holoenzyme (21) MgCl2, and 0.1 mM dithiothreitol. The mixture was extracted with phenol, and RNA was separated from DNA by centrifugation at 300,000 xg for 10 h on two layers (2 ml each) of 50% and 62% (w/w) cesium chloride in 50 mM Tris-HCl (pH7.9) and 0.5 mg/ml ethidium bromide with a vertical rotor (Hitachi RPV50T). Layers containing DNA and lighter than DNA were discarded, and the remaining layers and 0.1 ml rinse of 10 mM Tris-HCl (pH7.9) were combined.
After an extraction with phenol and two extractions with n-butanol, RNA was 
Affinity and Stoichionetry in Hie Binding of SSB to Nucleic Acids
The fluorescence emission of SSB is quenched by binding to nucleic acids (11) . At concentrations below 1^/M, SSB was effectively adsorbed to glass and plastic surfaces so that it was necessary to mix solutions with a platinum wire in a cuvette. The artifacts due to the adsorption are easily mistaken as quenching due to the binding. The obtained stoichiometry for the binding of SSB to single-stranded DKA is slightly larger than the value 8 bases/SSB monomer that was previously reported (11) . The difference might due to the proportion of active protein in the preparation or merely a salt effect on the extinction coefficient of fd DNA (13). The strain HB101 harbors the plasmid depicted as well as pNT203 which supplies temperature sensitive X CI857 repressor. The cells were cultured in L£ media for 2 hr at the indicated temperature after the cell density reached 0D 5 s» = 0.1 at 32*C.
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Specific Inhibition of Translation by SSB
Since SSB binds to its own mRNA, it is expected to inhibit its own translation. Figure 3 This paradox may be resolved by the cooperative nature of SSB binding.
Only in this binding mode, free mRNA is able to coexist with SSB saturated species, allowing controlled translation. In other words, an significant amount of SSB may be clustered on the overproduced ssb mRNA and the concentration of free SSB could be kept low enough to allow bla and ssb expression. Further quantitative study is required to prove this model.
